JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. Calman and Smith (3) suggested that intense selection pressures generated by the release of more than 10 billion irradiated adult screwworms a year may have resulted in the rapid evolution of a wild strain that no longer mates readily with released flies; at the same time, factory rearing conditions may have favored the selection of a domesticated strain that is no longer adapted to natural environmental conditions, resulting in reduced competition with wild males.
and information on the ecological factors and behavioral cues essential for normal mating are lacking. It has therefore been difficult to establish exactly why the wild flies are no longer suppressed to the same degree as in the past.
One important aspect of the fly's biology that is related to mating activities is its great flight capacity. Adults have been captured as far as 180 miles (1 mile = 1.6 km) from a release point, and many flies travel at least 10 miles as adults (4) . Because natural population densities are normally low (approximately 100 to 200 per square mile) (5) and factory flies are distributed by aircraft along parallel flight paths up to 10 miles apart, released flies must be able to disperse rapidly and be active throughout the day if they are to find suitable environmental conditions for survival, courtship, and mating in order to remain competitive with wild flies.
At the time of the outbreak in 1972, the mass rearing methods in use were designed to discourage flight activity in order to reduce damage to the parental flies and increase egg production. Approximately 70,000 adults of the Puerto Rico and the old and new "APHIS" strains (6) were held in large cages at 25? ? 1?C in total darkness (7). Each cage was subdivided by many large sheets of newsprint suspended from the cage ceiling to increase the surface area and to inhibit movement. Food and oviposition sites were placed on the floor of the cage. A premium was therefore placed on the fly that walked rather than flew or that flew only short distances. In addition, these flies were reared at a relatively high constant temperature and were thus not exposed to the highly variable weather conditions encountered by released individuals in nature. Selection for maintaining adequate flight muscle activity to ensure normal dispersal in nature was therefore relaxed. A further premium was placed on rapid development from egg to pupa at high constant temperatures; shortgeneration flies were positively selected in order to promote efficient plant operation regardless of their overall suitability as competitors against wild flies.
Flight muscle enzymes that directly or indirectly regulate energy flow through metabolic pathways appear to be particularly sensitive to selection (8 (Table 1) . Although the genetic structure of the original population of these strains is not known, gene frequencies (f) of a-GDH, in the old and new APHIS strains were probably similar to those found in the "Tex" laboratory strain (f .01) (all of which originated from flies drawn from southwestern Texas). The Puerto Rico strain may have been more like the more warm-adapted "Mex" strain (f = .53) when it was first established. As each factory cage housed between 40,000 and 70,000 flies depending on the strain (6), it is unlikely that the loss of the a-GDH2 allele in the factory can be attributed to drift.
The systematic elimination of a-GDH2 is evident in a series of samples taken before and after colonization of the TexMex strain (Fig. 1) . This strain, synthesized by outcrossing the Tex and Mex laboratory strains and reared under a diurnal light cycle and at lower cage densities (6), underwent profound and rapid shifts in gene frequencies paralleling those that probably occurred in the Puerto Rico and APHIS strains before this study was initiated.
After the two strains were hybridized during June and July and their hybrid progeny were placed in the factory in August, the frequency of the a-GDH, was . 
